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COMPLETE SPECIFICATION 

Means for Conveying Pulpy or Plastic Materials 



I. FftlEDRICH WiLHBLM SCHWING, a Gct- 

mn atizen, of 424, Dorstenerstrasse. 
Wanne-Eidcel. Germany, do hereby dedaie 
the invention, for which I i»ay that a patoit 
Smay be granted to me, and the method by 
which it is to be performed, to be partica- 
laily described in and by the fc^owine state- 
ment: — 

_ The present inraition rdates to pnemnatic 

10 conveying equipment for the distribution of 
mortar and concrete from a feeder gener- 
ally referred to as a batch pressure feeder 
through a pipe line to the site whei^ the 
material is to be used. 

15 In the case of mortar this method of con- 
veying the material presents no difficulties 
because mortar is always of a pulpy and 
plastic consistency. However, in the case of 
concrete the particular compositi(Hi of the 

20 stock and its firecnientiy considerable stiff- 
ness can for special arrangements to ensure 
that the generally funnd-shaped ja-essure 
vessel is satisfactorily deared and the mate- 
rial properly conveyed through the pipe. 

25 Moreover, in known types of equipment, 
/the steep angle required before a stiff stock 
I win slip necessitates the provision <rf pres- 
t sure feeders of considerable structural hdght 
a factcM' which causes difficulties in the prac- 

SOtical employment such equipment apart 
from gra&tly increasing its cost. 

The present invention permits pressxue 
feeders of normal and even of somewhat re- 
duced structural height to be employed for 

SSrdiably and economically conveying even 
stiff concrete mixtures irrespective of the 
manner in which the charge is withdrawn. At 
the same time the present inventicm elim- 
inates choking as well as blow-through in 

40 the pressure vessel or the pipe line, which 
result in a discontinuous and jerky delivery 
of the material at the receiver end of the 
pipe — a factor which may cause excessive 
mechanical loading and the disruption of 

45 shuttering if. as is usually the case. &e stock 
{Price 3/6] 



IS djrectly placed into the moulds. The in- 
vention also permits concrete of varying con- 
sistency, that is to say semi-liquid stock as 
wdl as stodc of the consistency of humid 
earth to be ccmveyed with a mmimum cot- 50 
sumption of air over any reasonable dis- 
tances and gradients without impairing the 
uniformity m the rate of flow and the homo- 
geneity of the mixture. 

In conventional equipment of the kind re- 55 
femd to above the stock loaded mto the 
reeder. which levds out to fonn a fiat sur- 
EMe. IS expdled by means of ooomtessed air 
aftCT tiie feeder vessd has been sealed. The 
centrtl portion of the charge in the feeder 60 
wiU be displaced first but the remainmg por- 
toons adjacent the walls are liable to be Sc- 
tionaDy retained. As a result the air. afto 
havmg deared the central portion of the 
charge from the feeder can escape into the65 
conveymg pipe line without entraining the 
thicj: coat of stock that stiU hangs on the 
waUs. The air therefore IMs tompty the 
feed^ effectivdy, f / ««3 

It is one of the features of the present in- 70 
vention that it overcomes this defect by dis- 
posing in the centre of tiie feeder a stream- 
imed or hke body in such manner as to leave 
an adequate annular space between the sur- 
ace of the said body and tiie walls of the 75 
teeder and thereby to force the c<Mnpressed 
aff mto this contracting annular channel 
where it can expd tiie stock with increasing 
speed into and then through tiie cOTveyml 
pipelme. ^ 

Acconhng to anothw- feature of the pre- 
sent mvention. apart from the compressed 
air mtroduced at the head and tiie foot of the 
yessd, tfie removal of the stock adhering to 
the feed» walls is furth^ assisted by the 85 
^w^on of equidistantly and peripherafly 
distributed nozzles whidi direct jets of ak 
^to^ feeder In a preferably downward 

These nozzles are arranged more partico- 90 
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lady at points inside the feeder and near its 
disdiaise end where choldng is likely to 
occur. Moreover, with a view to the 
vention <rf blow-through it is an advantage 
5 to cover the entry orifices of the air induc- 
tion pipes with baffle plates. The provision 
ot additional air entry points of appropriate 
disposition and design also permits the oper- 
ation of the equipment to be adapted within 

10 practical limits to the Wpe of concrete that 
is to be handled as weu as to the gradients 
and distances over which the material is to 
be conveyed, merely by controlling the pres- 
* sure and hence the volume of air delivered 

15 to the equipment. 

Another possibility which falls within the 
sc<^e of the present invention for ensuring 
the complete removal of the charge from the 
feeder by the introduction of additional air 

20 consists in equipping the inside of the pres- 
sure vessel with a sleeve of rubber or some 
sinularly elastic or readily deformaWe mate* 
rial for the reception of the stock. 
The material (concrete) loaded into the 

25 feeder stretches the elastic sleeve and pushes 
it against the inside walls. When the charge 
has been cleared from the feeder by com- 
pressed air the elastic sleeve tends to resume 
Its original shape. The resumption of its 

dO shape by the sleeve will depend upon the 
rate at wMch internal pressure diminishes 
and ther^ore may be assisted by suitably 
controlling the volume ai air delivered. To 
accelerate this effect comf^essed air may be 

35 introduced between the feeder wall and the 
sleeve. The two air spaces inside and out- 
side the sleeve may be supplied in parallel 
from a common air supply pipe and a valve 
and a balmced pressure created on both sides 

40 of the sleeve. Alternatively, the compressed 
air may be introduced first into the space 
between the sleeve and the wall and thence 
into die interior, a chedc valve being adairted 
adjustably to maint^n a higher pressure out- 

45 side the sleeve than in its interior. Differ- 
ential pressures may also be created by suit- 
ably tapping a conunon main air supply 
pipe. 

The subject matter of the present mven- 

SOtion further includes a novel form of con- 
struction of the pipe line which conveys the 
material from the batch pressure feeder as 
well as of the receiver equipment at the dis- 
tant end of the line. This novel form of 

55 construction which requires a smaller over- 
all consumption of air though its volume per 
unit of time is increased, is particmariy 
adapted to the conditions created by the 
novel manner of feeding by compressed air 

60 and assists in maintaining the uniformity of 
the rate of travel and discharge of a thor- 
oughly de-aerated stock. 

The present invention creates the neces- 
Miy conditions which are prerequisite to p&' 

eSmitting the air that has been mtroduced to 



escape again at a uniform rate. 

Details and further features of the present 
invention will be described with r^erence to 
a number of illustrative examples shown in 
the accompanying drawings, although it will 70 
be readily understood that the invention is 
not intended to be limited in any way to the 
examples that are about to be described. The 
scope of the invention includes many other 
possible forms of construction as well as 75 
variations and modifications thereof. 

In the drawings: — 

Rg. 1 is a vertical section through a batch 
pressure feeder equipped with a flow deflec- 
tor acccr ling to the invention; 80 

Fig. 2 represents a similar feeder equipped 
with additional air entry ducts; 

Hg. 3 is a detail of the feeder diown in 
Fig. 2, in vertical section; 

Fig. 4 illustrates an alternative possibility 85 
of introducing compressed air to eliminate 
choking; 

Fig. 5 is a form of construction shown on 
an enlarged scale of a flange with nozzles for 
the introduction of additional air; 90 

Fig. 6 is a modifled form of construction 
of the feeder; 

Fig. 7 is a form of construction as shown 
in Fig. 6 witih a central air inducti(Mi pipe and 
jet cap; 95 

Fi^. 8 and 9 are alternative forms of con- 
struction of the jet cap; 

Fig. 10 is a form of construction of the 
conveycH* pipe line: 

Fig. 11 is an alternative form of construe- 100 
tion oi a pressure feeder to operate in con- 
junction with the pipe shown in Fig. 10; 

Fig. 12 is a section of the conveyor pipe: 

Hgs. 13 to 15 are sections of various forms 
of construction of conveyor pipes; 105 

Rg. 16 is another form of construction of 
the conveyor pipe; 

Figs. 17 to 19 are a side view, top view, 
and longituduial section respectively of a 
preferred form of construction of the le-no 
ceiver; and 

Figs. 20 and 21 are a diagram and section 
of yet another form of construction of a re- 
ceiver for the delivery of concrete from the 
conveying pipe line. ns 

In Fig. 1 the compressed air induction pipe 
is shown at 1, 2 is the coven and 2' the body 
of tite pressure feeder, whereas 3 is the outlet 
duct. Disposed in the lower, funnel-shaped, 
section of the pressure feeder is the deflec- 120 
tor body 4 which has the shape of a double 
cone and forces the stock outwards into the 
annular channel as the compressed air enter- 
ing through the induction pipe 1 forces it 
downwards. 125 

In Fig. 2 the customary air induction at the 
head of the feeder is shown at 5, with a fur- 
ther induction pipe 6 blowing air into the 
outiet duct at the lower end of the feeder in 
a manner already known. According to the lao 
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invention a circular air duct 7 endrdes the 
feeder at the point wheie its tapering secticm 
adjoins its upper cylindrical portion. This 
circular duct communicates with the interior 
5 through a number of orifices disposed equi- 
distandy around the periphery of the waDs. 
These orifices as well as the inlet opening 
for the induction pipe 6 are protect by 
traps 8 which prevent the concrete from en- 
lOtering and plugging the holes. The traps 
also ensure a better circumferential distri- 
bution of the compressed air and they fur- 
ther deflect the air mainly in the downward 
direction. 

15 An air induction pipe 9 equipped with a 
non-return valve disdharges in a manner 
already well known into the outlet duct 3 of 
the feeder. The feeder head can be closed 
by means at an airtight bell 10. According 

20 to the invention the latter is also equipped 
with a circular duct 11 which discharges 
comiM^ed air through a number of orifices 
12 into the annular gap between the bell and 
the adjacent sealing edge of the pressure yes- 

25 sd. This arrangement allows any concrete 
that may have adhered to the sealing sur- 
faces after a diarge has been mtroduc^ into 
tile feeder to be blown off so that the vessd 
may be dosed without time being wasted by 

30 first having to wipe the sealing surfaces of 
the airtight joint 

The air indaction pipes are equipped with 
control cocks 14. 15, I6» whidi allow the 
volume of air introduced through any of the 

35 air inlet op<^ings to be adjust^ as may be 
desired. 17 indicates the control cock for 
regulating the blower device on the beH 10. 
whereas 18 is the control cock for the air in- 
let 9 at the foot of the feeder into the oudet 

40 duct 3, and 19 is the main cock in Uie main 
induction |»pe 20 for turning the air on and 
off. 

In the form of construction of the pressure 
feeder shown in Fig. 4 spedal arrangements 

45 are made for the preventicHi of doggmg at 
those points of the vessel where this is most 
likely to occur. These consist in the provi- 
sion of further air inlet ppes or nozzle assem- 
blies. To prevent the possibility of blow- 

50 through due to the force of the air jets the 
entry openings of these air inlets are shielded 
by bafile plates which prevent the jets from 
p[X>ducing this unwanted effect 
A special air induction pipe 21 enters the 

55 pressure vessd and passes mrough the cen- 
tral deflector body 4 to the junction of the 
discharge duct where choking is most likdy 
to occur. This induction pipe which feeds 
air continuously when the conveyor system 

60 is in operation or whenever the disdiaise 
duct becomes blodced receives its air dkecHy 
via the control valve 22 and the pipe may 
conveniently serve to suppcMrt the central d&> 
flector body as wdL 

65 A baffle plate 23 is also provided opposite 



the main air induction into the upper half 
of the vessd. 

The detafl shown in Fig. 5 is a section < 
through a nozzle assembly 24 disposed in a 
flange forming an annular duct from which 70 
air is blown through a number of orifices dis- 
tributed around the inner periphery of the 
vessd, the air jets impinging on an elastic . 
collar-shaped blind 25 one edge of which is 
secured beneath the feed hopper for cfaarg- 75 
ing the xjressure vessel. This blind which 
acts as a sealing ring at the same time pre- 
vents the orifices from being obstructed by 
the stock inside the vessel and it also deflects 
the air streams in a favourable direction for 30 
the propulsion of the stock. If the distances 
over which the stock must be conveyed are 
considerable, similar blower flanges may be 
provided in the conveyor pipe line. 

Figs. 6 to 9 illustrate a spedal form of 85 
construction of the central air induction pipe 
21 through the deflector body. 

In this form of ccmstruction the outlet 
opening of the air induction pipe, which may, 
if desired, also be used in equipment which 90 
lacks the central deflecting body 4, is fitted 
with a cap 3 1 which causes die airstream 
to emecge in the form of a fan. As shown 
in Fig. 7 this cap may take the form of a 
curved perforated plate with diverging holes 95 
which direct a plurality of divergent air jets 
on to the stodc 

An alternative f<xm of construction of the 
jet cap is illustrated in I^. 8. Hm the end 
of the inducti<m pipe 21 carries an elasticlOO 
plate, made, for instance, of rubber. The 
plate is provided with slots of suitable shape, 
for instance, of T-secticm. which are forced 
apart by the pressure ot the impinging air 
and likewise imdnce a plurdity ci Svergfng 105 
airstreams. 

In Fig. 9 the jet cap over the outlet open- 
ing of the induction pipe 21 consists of a 
cone-shaped body which may be created by 
drawing the centre of a previously flat plate 110 
into the mouth of the pi|^ so that it assumes 
the shape of a cup. Of course, the cap might 
be orig inally made to have the desired shape. 
The airstream will then force its way out 
between the edge of the mouth of tiie pipe 115 
and the outside surface of the cup to pro* 
duce a hollow, umbrella-shaped, air jet as 
indicated in the drawing by die arrows. 

The two forms of construction shown in 
Figs. 8 and 9 also act as non-return valves 120 
which prevent concrete from forcing its way 
into the induction pipe before the air pres- 
sure has been turned on. 

Fig. 10 shows half sections of two further 
forms of construction of a pressure feeder 125 
according to the inventira, wmdi in addition 
to various inddental advantages oScis the 
further material advantage of ensuring a very 
effident and even disdiaige of tibie stodc 
This result is adiieved by equipping the in. isq- 



4 



779,479 



terior of the vessel with a somewhat funnel- 
shaped sleeve 35 made of an elastic mate- 
rial, preferably rubber, which at its lower ex- 
tremity contracts approximately to the dia- 
5 meter of the outlet duct When the vessel is 
loaded with concrete the deeve expands and, 
as shown at 36, more or less flattens itsdf 
against the inner wall of the pressure vessel. 
When air is introduced on the one hand 
10 inside the sleeve and on the oth^ hand into 
the space between the sleeve and the walls 
and the level of the concrete inside the vessel 
begpns to sink, the sleeve tends to bulge in- 
wards as indicated by the dotted Hnes at 37 
15 and 38* the bulge gradually extending in the 
downward direction. The result of this is 
that any adhering quantities of concrete are 
thrown off and propelled into the conveyor 
pipe. The use of such sleeves which consti- 
tute an essential feature of the p^sent in- 
vention eliminates the basic necessity of giv- 
ing the pressure vessel the conventional 
tapering shape and permits its design to be 
dictated solely by considerations of holding 
25 capacity. An example of such a volumetn- 
caDy improved form of construction is indi- 
cated in Fig. 10 at 2^. The illustrated shape 
of a pressure feeder j^rmits its structural 
height to be redacod wthout affecting capa- 
30 city, a factor of considerate importance to 
the practical user. 

A furth^ feature of the pressure vessel 
iflustrated in Fig. 10 is the novel construc- 
tion of the airti^t seal for the cover (bdl 
35 cap) which permits flexible tubing to be dis- 
pensed with which is otherwise necessary for 
making a connection between the blower 
pipe and the movable bell, inasmuch as a 
fixed blower pipe is now built into the vessel. 
40 The annular duct formed between the foot 
of the hopp^ and the wall 39 feeds air to 
the blower holes 40 and the air jets from 
these blower holes blow any scraps of con- 
crete firom tiie sealing sur&ces between the 
45bell 10 and the edge of the pressure vessel. 
The collar 42 round the edge of the vessel is 
splayed out by the rising bell 10 and scrapes 
off any residual pieces of concrete that may 
have stuck to the bell since the chargmg op- 
SOeration was completed. 

The seal itself is created by the beH be- 
ing tighliy wedged into the collar by the air 
pressure inside." The inna: edge of the flange 
43 limits the upward movement of the bell. 
55 Fig. 11 illustrates a further possibility 
withhi the scope of the present invention of 
effecting the complete discharge of the mate- 
rial from the pressure feeder 2'. According 
to this form of construction a pliffality of 
60 nozdes 44 is disposed inside the vessel. These 
nozzles are supplied with compressed air 
through a pipe ring 45 controDed by a stop 
cock 14. The nozzles inject axial and tan- 
gential air jets into the pre^re vessel and 
65 dear tiie walls of any material that may be 



adhering thereto. 

Owing to the friction between the concrete 
and the wall of tha conveyor pipe, which is 
greater in the low^v half than in the upper 
half of the pip^. iJw upper portion of the 70 
originally continuous concrete plug will be 
foixed along at greater speed than the lower 
portion, a factor which is likely to impair the 
uniformity of the mixture and may possibly 
lead to segregation of tlie components. 75 

These troubles c;in be eliminated by the 
applicaticm of a further feature of the present 
invention, embodiments of which are illus- 
trated in Figs. 12 to 16. 

According to Fig. 12 the pipe line may be 80 
given a profiled section causing the concrete 
plug to revolve. Opposite sides 33 of the 
pipe are flattenci), the flat sectors twisting 
around the conveyor pipe in the form of a 
helix. In other words, sections of the pipe 85 
line separated by a quarter convolution of 
the flattened sides will appear as shown m 
Figs. 13 and 14. 

Alternatively, and as shown in Fig. 15, the 
same effect as that produced by the flattening 90 
of the pipe section may be achieved by im- 
pressing helical grooves or flutings 34 into 
the pipe walls. Xuturally, several such 
helices may be cojvointiy arranged on one 
pipe. 95 

To facilitate the laying of the conveying 
pipes their ends may be of circular section 
as shown but it is quite possible to arrange 
for the helical surfoces to be continuous from 
one length of pipe to the next. lOO 

Anotiier possibility of guarding against 
segregation of the concrete mixture by an 
application of the principle of changing the 
diKction of -propulsion is illustrated^ in^ Fig. 
16 which stows how one or several pipe 105 
lengths may consist of two bends nrranged 
in such manner that their straight ends arc 
parallel so that the general direction of pro- 
pulsion remains the same. It is preferred to 
design these bend sections in such a way that 110 
the lateral displacement of the pipe axis is 
equal to about three limes the pipe diameter 
so that» on the one hand, blow-through whicli 
might occur if the displacement were too 
small is prevented and. on the other hand. 115 
the deviations from the general direction of 
the conveying pipe line are not excessive. 

Figs. 17 to 19 are a side view, section and 
plan, respectively of a -^referred form of con- 
struction of the receiver at the delivery end 120 
of the pipe line 26. The arrangement as 
fllustrated allows the larger quantities of air 
introduced when using a pressure feeder ac- 
cording to the present invention to escape 
continuously so as to ensure an even delivery 125 
of the stock. The mr.terial is discharged into 
the receiver through the enlarged end section 
27 where it is parted into two streams by a 
wedge-shaped body 29 in the de-aerating 
shaft 28 of the receiver. The two streams 130 
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re-unite at the same speed and emerge 
through the delivery opening 30. It will be 
readily seen that this form of construction 
permits the occluded air to escape effectively 
5 through the de-aerating shaft 28. 31 indi- 
cates a cover which doses the upper air exit. 
The customary devices for attaching chutes 
and like means for distributing the material 
are not shown in the drawing. 

10 Figs, 20 and 21 show an alternative and 
particularly advantageous form of construe 
Uon which ensures an even and continuous 
delivery of the ccmcrete at the end of the 
conveying pipe. In these illustraticms the 

ISconveyor pipe is indicated by 46. The lower 
lalf of the pipe is imd»cut at 47 to emable 
the air ocdudcd in and behind the concrete 
plug to make an early escape. The stock 
Itself continues to move forwaid solidly but 

20its speed is retarded by a liner 49. for in- 
stance, erf rubber on the floor of the tubular 
jacket 48 into which the coovGyor pipe dis- 
charges the material. U the braking ^ect 
of the liner should be insufficient, the stock 

25 is further effectively braked by a yielding 
baffle consisting, for instance, of rubber 
plates 50 which ensure that the stock is de- 
livered smoothly and at nmdi reduced speed 
through the delivery opening 51. 

30 The air escapes at t£e wposite end of the 
J acket 48 through a vent after changing 

* dmection several times* any entrained par- 
tides <rf concrete being returned to the main 
stream by sliding down the surfeces 53. 

35 The present invention must not be under- 
stood as being limited to the simultaneous or 
conjoint use of all the various features that 
have been described, each individual feature 
offering its own particular advantage for the 

40 purpose of realising the principles which 
underlie the present invention. 
What I daun is : — 

1. Pneumatic equi^cnt for c<Miveying 
pulpy or plastic materials and more particu- 

45lariy concrete frcwn a batch pressure feeder 
through a conveying p^w line to the point of 
consumption characterised by the provisicm 
within die circular secti<Hi pressure vessel of 
a substantially concentric deflecting body so 

SO disposed as to leave a gap between the said 
deflecting body and the pressure vessel wall 
whereby the propubive effect of the com- 
pressed air upon the charge within the pres- 
sure vessel is confined to the said ftfinir^^ r 

55 gap. 

2. Pneumatic equipment as claimed in 
Qaim 1 in whidi the confonnaticm of the de- 
flecting body is such as to favour the smooth 
flow of the charge and may be embodied, for 

60 instance, in a double cone the upper portion 
of whidi deflects the material towards the 
walls of the pressure vessel. 

3. Pneumatic equipm^t as claimed in 
Qaims 1 and 2 comprising in additicm to the 

65 conventional air IndoctiQai orifices at the 



head and foot of die pressure vessel a cirm- 
lar duct around die central r^ion of the pies- 
sure vessel, from which compressed air can 
be blown into the pressure vessd through a 
plurality of openings which are preferably 70 
distributed around the drcumferenoe of the 
pressure vessd wall. 

4. Pneiimatic equipment as daimed in 
Qaim 3 in which compressed air is intro- 
duced into the upper portion of the pressure 75 
vessd through several preferably equidis- 
tandy arranged nozzles which produce axi- 
ally and tangendally directed air jets. 

5. Pneumatic equipment as daimed in 
Claims 1 to 3 characterised by the pnyvision gO 
<A additional air induction ports wmch dis- 
charge compressed air into the pressure ves- 
sd in those zones wherein choking is likely 

to occur. 

6. Pneumatic equipment as daimed in 85 
Claims 1 to 5 comprising an air induction 
pipe which discharges compressed air into 
the lower exit opening of tte pressure vessd 
and which may be so disjiosed as to pass 
centrally through the deflector body. go 

7. Pneumatic equipment as daimed in 
Claim 6 in which the discharge end of the 
said air induction pipe is x>rovided with a 
cap which divides the airstxeam into a plur- 
ality of divergent air jets or into an umlvella. 95 
shaped jet 

8. Pneumatic eqiupm^t as daimed in 
Claim 7 in which the cap is embodied in a 
flat or curved plate with diverging air exit 
openings. ^qq 

9. Pneumatic equipment as g!aiin<»Mi jn 
Qaim 7 in which the cap consists <tf an elas- 
tically yidding body provided with slits the 
said body bdng stretched into a bulbous 
shape by the impinging airstream so as to ex- 105 
pand the otherwise dosed slits. 

10. Pneumatic equipment as daimed in 
Qaim 7 in which the cap consists ^ an elas- 
tic cone-shai)ed body whereby a circular slit 

is formed between the outer surface at the 110 
said body and the edge of the induction cine 
ouflet. *^ 
11- Pneumatic equipment as claimed in 
Claims 1 to 10 characterised by the provi- 
sion of preferably dastic traps over the air 115 
inlet orifices inside the pressure vessd, the 
said traps inddentally serving to deflect the 
airstream in a downward direction. 

12. Modification of the pneumatic equip- 
ment daimed in Qaims 1 to 11 in which the 120 
pressure vessd is partly oc wholly lined with 

a rubber or similarly elastic or deformable 
sleeve for the reception of the charge, the 
said sleeve being capable of deformation by 
the introduction of a pressure medium be- 125 
tween the walls of the pressure vessd and the 
sleeve. 

13. Pneumatic equipment as claimed in 
Qaim 12 annprising a pressure vessd of sub- 
stantially cylindrical shape with only its ex- ISO 
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tceme lower section tapering slightly, 

14. I'neuinaac equipmeoi as claimed in 
Claims i to iJ cnarucierisea in tliat in the 
region oJ: tue cover tne opening tor loading 
5 tne pressure vessel is, enciraea oy a nng pipe 
from wnicn compressed air can be oiown 
tnrough a numoer of channels through the 
annin>tr gap between the cover and ttie seal- 
ing euge or the pressure vesseL 

xo 10. raeumatic equipment as claimed in 
Claims i to 14 in wnicu the blow lioles for 
cleanmg the sealing suifiices between the 
f&sa nopper and the pressure vessel are dis- 
posea m the cover of the pressure vesseL 

25 16. Jtmeumatic equipment as cJafmed in 
ClauxL 1^ in which tne means of sealing the 
opemng lor loaoing tne vessel are cmbodlpd 
in a collar which also serves to dislodge any 
remnants of the charge still adhering to the 

20 sealiQg surfaces. 

17. Pneumatic equipment as claimed m 
Claims 1 to 16 la which the conveying pipe 
line connected with the pressure vessel con- 
sists partly or wholly of pipe lengths having 

25 a profile which causes the conveyed material 
to rotate. . 

18. Pneomatic equipment as claimed m 
Claim 17 in which the pipe lengths concerned 
axe xirovided with helical flattened surfaces 

^or flutings. 



19. Pneumatic equipment as daimed in 
Qaims 1 to 16 in which the conveying pipe 
line comprises bends, and preferably double 
bends, to maintain the uuiformi^ of the con- 
veyed material. 35 

20. Pneumatic equipment as claimed in 
Claims 1 to 19 in which the receivo- at the 
end of the conveying pipe line comprises a 
deflecting body which parts and deflects the 
material issuing from the pipe and facilitates 40 
the de-aeration of the same, 

21. Pneumatic equipment as claimed in 
Claims 1 to 20 in wiiich the conveying pipe 
line discharges into uu enlacger receiver tube, 

22. Pneumatic equipmeni as claimed in 45 
Claims 1 to 21 in wiiich the receiver end of 
the conveying pipe line is undercut and in- 
serted into a tubular jacket which comprises 
elastic baMe plates and wherein the con- 
veyed material is de-aerated, the air escap- 50 
ing upwardly after several changes and re- 
versals of direction. 

23. Pneumatic equipment for conveying 
pulpy or plastic materials constructed and 
arranged substantially as herein described 55 
with reference to tlie accompanying draw- 
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